The phiC31 integrase system for gene therapy.
The phiC31 integrase system represents a novel technology that opens up new possibilities for gene therapy. The phiC31 integrase can integrate introduced plasmid DNA into preferred locations in unmodified mammalian genomes, resulting in robust, long-term expression of the integrated transgene. This review describes the nature of the integration reaction and the genomic integration sites used by the enzyme in human cells. Preclinical applications of the system to gene therapy to date are summarized, including in vivo use in liver, muscle, eye, and joint and ex vivo use in skin keratinocytes, muscle precursor cells, and T cell lines. The safety of this phage integrase system for gene therapy is evaluated, and its strengths and limitations are compared to other gene therapy approaches. Ongoing and planned improvements to the phage integrase system are discussed. We conclude that gene therapy strategies using phiC31 integrase and its derivatives offer great promise for success in the near term.